Vol. 8

Antibiotics in the diet of cats 381
Experimental design Exp. I. Six kittens of a similar age from two litters were maintained on the basal diet after weaning. When they were about 14 weeks old they were divided into three groups, A, B and C, of similar total weight, each containing a kitten from each litter.
Procaine penicillin (I mg = 1000 i.u.) was added to the diets at levels of I 5 and 30 mg/kg.
The experiment was repeated with a further six kittens divided as before into three groups, D, E and F, but including a higher level of penicillin, 60 mg/kg. Exp. 2. Twenty-three kittens from seven litters were divided into two balanced groups. They were weaned on to the basal diet at about 6 weeks of age. The control group (7 Jl 49) was maintained on the basal diet throughout. The test group (5 S,7 9) received the basal diet with the addition of procaine penicillin, 30 mg/kg, for 6 weeks.
Exp. 3. Eight kittens from four litters were divided into two groups; the first group received the basal diet with 30 mg procaine penicillin ( EE 3000 i.u.)/kg, and the second group received the basal diet with an equivalent amount of the sodium salt of penicillin G, i.e. 18.2 mg (= 3000 i.u.)/kg. After a period of 24 weeks both groups were put back on the basal diet.
Twelve more kittens from three litters were divided into three groups; the first received a supplement of 30 mg procaine penicillin/kg, the second a supplement of 30 mg aureomycin hydrochloride/kg, and the third the basal diet alone, thus acting as control. This test was carried out for 3 weeks.
RESULTS
The results of Exp. I are shown in Table 2 , from which it can be seen that the additions of penicillin, at all of the levels used, produced an increase in the weight gain over the controls. Withdrawal of penicillin was accompanied by a decline in weight gains and sometimes by weight losses.
https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19540056 This finding suggested that it would be desirable to carry out a test with a larger group of younger kittens, with procaine penicillin at a level of 30 mg/kg of wet weight of diet. The results of such a test, Exp. 2, are shown in Fig. I and Table 3 .
I954
The mean daily weight gain of the group on the basal diet alone was 10-2 g, whereas that for the group receiving penicillin was 16.9 g, over the 6 weeks of the test. The increased weight gain was statistically significant at the level P < 0.001. Moreover, although the mean food intake of the group receiving penicillin was greater (139 g/day against I I O g), the mean weight gain per IOO Cal. of food ingested was relatively higher still (7.80 g against 5-95 g), showing a greater efficiency of conversion.
The animals receiving penicillin were active, playing at regular intervals even though confined to cages, and remarkably healthy through the whole test period of 6 weeks. Those in the control group were noticeably less so and their general health was not so satisfactory, although the cages were kept side by side; some had to be temporarily isolated for eye and low-grade respiratory infections, and three had to be eliminated from the experiment after 4+, 5 and 54 weeks respectively because of more serious respiratory infections. Hence the drop in the number of control animals shown in Fig. I . The results of Exp. 3 are summarized in Table 4 . The increases in weight were similar in all groups receiving antibiotics, and the difference between the mean gains was not statistically significant. When the supplements were withdrawn these groups showed a slight temporary loss in weight, as noticed previously.
https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19540056
VOl. 8 Antibiotics in the diet of cats 383 Table 4 shows that supplementation of the basal diet with aureomycin seemed to produce a somewhat greater gain in weight than with procaine penicillin, but the difference was not statistically significant. However, it can be seen from the standard errors that the variations in the group receiving penicillin were much greater owing no doubt to the fact that two of the kittens in this group developed a slight respiratory
infection. The control group was also affected, but the group receiving aureomycin showed greater resistance.
The effect of very small concentrations of penicillin G (0012units/ml.) on the ability of young cat-tissue homogenates to utilize certain substrates was kindly investigated for us by Dr Brenda E. Ryman, using the Warburg technique. The oxygen consumption of brain tissue respiring in a medium containing pyruvate at a concentration of 0 0 5 5~ was found to be unaffected by the presence of penicillin at this concentration; likewise, homogenates respiring with 0.01 I N-succinate as substrate showed no marked effect.
The oxygen consumption of rat-liver and pigeon-liver homogenates, utilizing substrates containing 0.1 N-glucose and 00167 N-citrate respectively, showed no change in the presence of penicillin.
DISCUSSION
Under the conditions of our experiments the addition of either penicillin or aureomycin to the diet of kittens produced considerable increases in growth and a lowered variation within the groups. Saunders ( I 953, personal communication) obtained somewhat variable results on adding penicillin to his standard diet for kittens, but this may have been due to the fact that he used older kittens in some of his experiments. We have observed that the growth-promoting effect of antibiotics becomes less noticeable as the kittens approach maturity. Moreover, we have found that aureomycin given by mouth to suckling kittens receiving mother's milk only, from birth to 2 weeks of age, is without effect on growth. The final size attained by the cats was the same whether they had received antibiotics or not, but the time taken to reach the weight at which these animals become sexually mature (24 kg in females and 3 kg in males) was very much reduced. The animals that had received antibiotics were capable of normal reproduction and in some of the females the first oestrous period occurred very early (at about 5 months).
It might be thought that the increase in size of the kittens receiving antibiotics was merely due to their increased food intake, but in fact, the efficiency of conversion of food was much higher in these animals.
It has been suggested that the growth-promoting properties of some antibiotics may be due to their action upon certain tissue enzyme systems, but the experiments carried out by Dr Ryman (see above) indicated that small amounts of penicillin had no direct effect on the metabolism of brain-or liver-tissue homogenates.
In studies on the effect of antibiotics in the diet of turkey poults Wilson (1952) commented on the marked improvement in the health of these animals, which are normally difficult to rear. Respiratory and eye infections give rise to similar difficulties in rearing kittens in the laboratory (Scott, 1952b ; Carvalho da Silva, 1950). The improvement in health and vigour of the kittens receiving antibiotics in their diet was the most notable feature of the experiment and was commented on by all those who saw the experiment in progress. The clear bright eyes and the absence of the normally prevalent conjunctivitis from the kittens receiving antibiotics were very noticeable. This improvement in health could be explained in more than one way. The antibiotics, although present in very low concentrations, may have a direct effect on pathogenic organisms. Carrkre & Roux (1951) found that terramycin, given by mouth to three kittens I month old, resulted in the disappearance of BQcterium coli, coliforms and Streptococcus faecalis alcaligenes from the faeces, leaving only Gram-positive cocci. These authors did not, apparently, observe any growth potentiation and give no precise information as to the dietary rCgime they used. Alternatively it is possible that a rise in antibody production, resulting from increased food intake, may have resulted in an increased resistance to infection.
The addition of penicillin and aureomycin to a diet containing 50% protein, mostly of animal origin, produced increased growth in kittens, accompanied by increased food intake and increased efficiency of food conversion, greater freedom from infection and an improvement in general health.
SUMMARY
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